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(54) MUCTPyMEHT JUW XOJIOflHOfl PA3JIATO TPYB 



H3o6parcHne oroocm o i k MCTt/uwoApaOotKC, 
ppemsnvio una oGpaflonca oraepcndl a Tpy 
flax n atom dam HcnoinaoaaBO npa okoito- 
renuto* oOpafonco p u n wap weacax oraepcndl 
Tpyfi 0» nrapo-niwBMo- ■ NnaRimux nera- 
net MtToooM fle^opKomtoHKore nporxmatHjia 
(fl o pwoBajota) - 

Hsaecm KHcrpyMfirr ana paaaa«m Tpy«. co- 
jvpnuodk CTyneiTOTyw onpaaicy c Hanpecco- 

BaKRMMH KB M60 fle$OpMHpy WIUKMH KOftfcOBMH, 

■a' oca onpaaKB awno/mena touDmnparocicaa 
pacTouca, a citiocax onpaaxn - pammHaia 
oraepcraa. na topnax iconea - pajwanuiMe 
nam, cootaaaxiiaeca c oTmcpcmaua oopaaicK. 
HncrpyMtHT ottfiaccH oicreMoft mum paCo**a 
xwDcocm b o6pa308aKHue oracpcnoiMa a naaa* i 

MM tClHSJIM HI* 

FtaBjuuntnm a cmokoh Mexjxy noBcpxHOcrwo 
tpytiu h pa6cwHM>i kohhomh npa pa6ore rro 
ro mcTpyMetm aBJiaeTc* napos ft atom, 06- 
fwyioapcMca b peiymaaTe HarpeBa paooqeH 
aaupcocm ■ n jiocth HHCTpyMcicra no rtsmc- 
patypai trapoofipasosawH*, oh pa6oracT tojtvko 



ino npcaaapHicjikHO HirpcroMy no TCMnepatypM 
ropmero se4»pMnpoBajaui Mcrajwa tpyCu. 

HcTOCraTKOM^WOTO MHCTpyMCHTB »JWCTCa 

to, no Ana nonroroBKH ic paCore oh Tpefiy- 
er aapajDxai paOoqea jwmkoctmo nonocrn a 

5 npcaaapinejiwioft pww 3axo«Horo kohub 
rpyOau Ha buxom m TpyCw noaie oicoina- 
kwi nponecca paanaw BUCipyMCHT HaipeaaeTca 
ao TeMnepatypu awuie napooCpaaoBaiDW pafo* 
<wft xmococm, no bmswbbct onpcncncHHbie 

10 HeyooOcraa npa wauiyiTHom. TowocTb o6pt- 

60TXH OTBepCn* TMCHM HHCTpyMC HTO M HeBM- 
COKM. 

Uwa B306pCTCMJU - nOBWUJCHHC KtlCCTBa 
O^paOOTKH* 

riocTiBJieHHaa nen* nocniraeTca tcm, <*to h> 
bccthmm MHCTpyMCHT, conepacaffiHH nonyw on- 
pasicy c HacaaccKMbiMH na nee iic4>opMnpyio 
amMM 3JicM«rraMH, a crcmcax kot pom BMnon. 
hchm pajwanwnac oTBcpcroa, a na Topuax 
20 flc4>opMi»pyiouuix 3J1CMCHTOB, o6paiueHiibrx oomm 
k npyroMy, - pajwaJiMibfe na3M, a TaK*c ho- 

TOTOHK pa6b«ICM 5KKAKOCTH M* nOJUW CC » 

o6pa30BtHHwe orBepcmaMH m naiaMM Kananw, 
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3 o^x/j 
cH*6»ceH cMOHTKpoB3inn>iM b pacTOTKe onpae- 

KH C B03MO*HOCTblO OCCBOrO ncpCM?lUCHHH AO- 

jtwm urroKOM c nopuiHCM, na HapyxHofi no- 
BcpxHocTH KOtoporo BbmonHCHa KOJfbueBaJi npo- 
TOWS, COCflKHCHHaJI c nojioctbio nnoKa H C 5 
OAHHM H3 pajWaJTbHblX OTBCpCTHH OnpaBKH, 8 

nonocr* urroica cociWHCHa c hctootikom pa6o- 

HtH ttHflKOCTH. B K3MCCTBC KOTODOH HCn0JIb3O- 

Bwa cMaawsaiomaH *o«ucocti>. 

Ha qcpTorc noxasaH o6uikm bku npennarae* 10 
Moro HHCTpyMCtrra, pa3pe3. 

HHcrpyMCHT coaepacHT Kopnyo-onpaBKy 1, no 

OCH OnpaBKH BbmOJTHCHO IWIHHJipH^CCKOC OT- 
BCpCTRC C pa3MCHlC HHbIM B HCM nOIlBHttHblM 
DJ1CMCHTOM - nonMM UTTOKOM 2 C HOpiUHCM, IS 

BbmojiHeitHbiM aao/mo co uttokom. Ha nopui- 
ne BMno/meHa KOjn>uesaH irpoTo*aca e 9 cocot- 
neiniaa c noiiocTbio z nrroKa. B crciocax ort- 
paDKH npcnycMOTpcHw paflHanMTbie otbcocthh 
a jum nonBoua cMaaoiHoft hgwkocth k na3aM jo 
6 m Topoax njeiJwpMHpyiowHX dhcmchtob 3. 
111 t ok, ycranoBJieHHZirit c bo3mo5khoctmo bo> 
BpaTHo-nociynatcnbHoro roHxemw b nonociH 

OnpaBKH OTHOCHTCJIbHO pajXKaJfbHbfX OTBCpCTHfi 

b creincax, npcncflOBaTcnbHo pacnpcxwnncT no- 2 s 

TOK CMa30HH0H JKHJOCOCTH K 30H3M OOJttOOTKH. 

Pa60HMC 3JICMCHTM 3 c yBCJDWHBaiomRMHca 
k Bbixofly nnaMcrpaMH nocaKCHM na iduihhj*- 
pHMcocyw <acni onpaBKH, iuiotroc npHmame 
npyr k npyry pa6owx 3jicmchtob r ynepxaHHe^ 
KX D T3JCOM COCTOflHHH o6ecne<oroaeTCH raifKOH 
4, HaBranHBaKxacHOi na nepenwoio «BCTb on- 

paBKR. 

Pa6oTy HHcipyMCHTa moxho npocnejnm Ha 
irpHMepe o6pa6onoi oTBspcnt* jnuMCTpOM 
70*°'^mm npH npOTHrHBaHHH aaroTOBKH H3 Tpy 1 
6u c AHaMrrpoM orBcpcnw 67 mm r romsw- 

HOH CTCHXR 10,5 MM, MSTCpian - tJHpKOHHft- 

hho6hcbmh «nnaB MapxH 3-125. 

06pa6dTKa nporoBonHrca Ha BcpimcanwiOM 
npecce mowjih n-63*0 c yauwcM 100 tc. 
HitcTpyMCHT 3aKpcnjiHCTCH b BcpxHefi rpaBep- 
cc npecca, otbcdcthc b Tpy6e pasnaioT Ha 
pa3Mcp 70 4 °> n &* c HaoopoM pa6o*mx 3JICMCH. 

TOB X. HapyTKHbIMM mUMeTpaMH COOTBCTCTBCHHO: 

67.50; 68.75.7035; 70,55; 70.06 ♦ 70.08 mm. 45 
npH o6pa6once Hapy»oajH wnaMcxp tpyCbi yBc- 
juratBacTCK no 90 mm. ynpynw ycanxa coctaB- 
jwct 0.47 - 0.52 mm. Bemroma ynporocHHo- 
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ro caoB - 1000 1100 mkm. FlpM HBHtfe- 

HMK HHCTpyMCHTa BIIH3 npH nO/lXOac K BCpx- 

HCMy Topuy 3aroroBKH 5 a wrote nocTynaeT 
CMa3o?aian *wflKOCTb (Macno HHoyctpHaJibHoe 
20-30). KOTopan HanpaBnaeTCH Mcpc3 pajnwnir 
Hbic oTBcpcnw B' onpaBKC k panHajTbHMM na- 
3aM Ha Topuax ncpBoro Ae^opMHpyiomero 
3ncMeHrau JlpH nociicflyiomcM abhjkchhh HHcrpy- 

MCHta BHH3, UITOK ncpCMCUiaCTCJI BBCpX H 

nocnwBaTCiibHO pacnp^flcnuci cMasoMHyio »ouv 

KOCTb K aC({)OpMHpyiOUlHM 3neMCHT3M» IlpH 06- 

pamoM xonc HHcrpyMCHTa iutok BOSBpatuaerca 

B HH)KHCC HCXOJIHOC nonOJKCHHC. flCtaJIb H3BH&- 

KtticH in onopnoro CTaKana h uhkji noBtopa- 

CTCJI. 

3kohomhmcckhmt 3<M>ckt OT HCnOJIbSOBaHSW 
npcnnaraeMoro HHCTpy mc htb npn H3roTOBiieHHH 
KOMnncKta actuich na annapaT cocraBJWCT 

50 TWC py6. 33 CTCT yMCHbUICHHJI npHnycKOB 

npn oKomaTcnbHOH o6pa6once h saMCHbi one- 
pauHH pacTO«ncH otbcdctoi Ha Ac<t>opMauHOH- 
hoc npoTJtrHBaHHe 6c3 awtm MCtanna. 



OopMyna H3o6pcTCHH* 

HncTpyMCHT niia xojiozwoh pasnavi Tpy6, oonep- 
xcaxuHH nojryio onpasicy- c HacamcHHMMH Ha ntt 

({>OpMHpy!OtnHMH 3J1CMCHT3MH, B CTCHKaX KOTO- 

poii BboionKCKbi pajoanbHwe OTBcpcnw, a Ha 
Topuax w^opMHpyiomHX sjicmchtob. o6paiac»- 
Kux onjm k npyroMy - pajwajibHue naaw. a 
twokc HCWOTKK paoOTcft jrHjucocTH xuw non> 
qn ee b o6pa30BaHHbie otbcocthh mh h naaaMH 

XaHaJTbl. OTJIHiaiOiaHHCH TCM, 

qro, c u^Jibfo noBMUieHH* Ka^cciBa o6pa6otKH. 
oh CHa6xceH cmohthdob a hhwm b nonocTH oo- 

paBKH C BO3MO3KHOCTM0 OCCBOTO nCpCMCmCHJW 

nonMM onoKOM c nopumeM, Ha Hapy*Hoft no- 
BcpxHocTH Koroporo BbmojmcHa KontueBa* npo» 
tow a, cocnHHCHHaji c nonocTbio urroKa h c 
OJ3HHM in paAHanbHbrx OTBCpCTHH. a nonocTb 
urroKa cocahhchb c hctohhhkom pa6o7cfi *jw- 

KOCTH, B KaiCCTBC KOTOpOH HCnOJTb30BaHa CM3- 

3bma»ma>i wmKocrb. 

HcrowncH H«<|K>pMai0ni. 

npHHHTbIC BO BHHMaHHC npH 3KCnCpTH3C 

1. ABTopcKoe CBHACTcnbCTBO CCCP H* 614862, 
kh. B 21 O 4lA>2. 13.1^.76 (npoxoTnn>. 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 \im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
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[see original Russian for drawing] 
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